Pollen and honey samples were colleted once every two weeks from the food pots of two colonies of Melipona marginata marginata Lepeleticr for a twelve-month period (August/ 1981 to July/ 1982).
INTRODUCTION
The basic ideas concerning trophic niche theory come from D ARWIN (1859) and his detailed discussion of the possibility that ecologically related forms can coexist. Darwin pointed out that species belonging to the same genus commonly show great similarity of habits and constitution, so that if there is competition between them, it is far more acute than competition between species of different genera.
The modern concept of niche, formulated by H UTCHINSON (1957) and broadened by L EVINS (1968) , M AC A RTHUR (1968) , V ANDERMEER (1972) and P IANKA (1976) , considers that every measurable feature of the environment can be associated with a coordinate in a hyperspace with n dimensions. An organism's niche is the region of this space in which its fitness is positive. In other words, niche is no more than a hypervolume with n dimensions, where the axes are biotic and abiotic critical factors which determine the existence of species. L EV rNS (1968) stresses that the only axes, or niche dimensions, which should be considered are the variables which serve to separate species, and along which species can be ranked in series.
Melipona marginata has been chosen for the present analysis for a number of reasons. The first has do to with the low representativity of bees of the genus Melipona in the samples of relative abundance obtained so far (KNOLL, 1985) . Before the introduction of Apis, these bees were important honey producers. A second reason is the fact that the introduction of the African bee into Brazil coincided with the beginning of intense deforestation in most of the country : this led to microclimatic changes and reduced the availability of suitable sites for nidification by bees which almost exclusively nest in tree hollows, as in the case of this genus.
In South and Central America, before the impact caused by the introduction of the African honeybee (Apis mellifera adansonii) and the resulting spread of africanized honeybees, no study of resource sharing by the communities had been made. The ecological success of africanized bees was undoubtedly responsible for the excellent studies resources sharing among the stingless bees of Costa Rica by H UBBELL (1974, 1975) and H UBBEL and J OHNSON (1977, 1978) , while R OUBIK (1978, 1979, 1980) attempted to analyse the impact of the africanized bee's arrival on the native social bee community of French Guiana.
The methodologies used in the study mentioned above included observation, counting and collecting bees when visiting flowers, and sugar baits sweetened to different degrees. Another way of determining what food sources bees use is pollen analysis of the material collected by them, as has been done by A BSY and K ERR (1977) ; I WAMA and M ELHEM (1979) ; A BSY et al. (1980) ; E NGEL and D INGEMANS -B AKELS (1980) ; S OMMEIJER B t C ll. (1983) ; I MPERATRIZFoNSECA et al. (1984) ; K ERR et al. (1984) in respect to several species of stingless bees. These authors focused their study on the botanical aspect while C ORTOPASSI -L AURINO (1982) , M OUGA (1984) and R AMALHO et al. (1985) dealt more broadly with the problem of the trophic niches occupied by bees, using parameters which indicated the degree of diversity and overlap in the resources used.
The aim of the study was to identify the food sources (pollen and nectar) used by Melipona marginata marginata Lepeletier by means of pollen analysis. The data obtained were used to determine the trophic niche size, evenness index and percentage overlap of the two colonies considered.
MATERIAL AND METHODS
Samples of pollen (3-4 g per sample) and honey (6-7 g per sample) were collected from the newly constructed food pots of two colonies of Melipona marginata marginata Lepeletier (M i and M 2 ) once every two weeks for a year (August 1981 to July 1982 . Altogether, 95 samples were taken, 48 samples of honey (24 from each colony) and 47 of pollen (24 from colony M, and 23 from colony M 2 ).
The colonies were kept in rational hives (Nocu!n-NeTO, 1970) in the Bee Laboratory of the General Ecology Department, Bioscience Institute, University of Sao Paulo. The area around the Bioscience Institute has diversified native and foreign plant species and a small scmi-dcciduous forest of native species (approximately 10 hectares) (R AMALHO et al., 1985) .
Each pollen sample was submitted to the acetolysis process according to E RDTMAN ' S method (1960) . The technique used for the honey samples was that described by LouvE A ux et al. (1970) , as modified by I WAMA and M ELHEM (1979) .
Three slides were prepared for each sample, and the material was identified in terms of the morphological characteristics of the pollen grains. It was then compared with the existing material in the reference slide collection housed in the Bee Laboratory and with specialized literature, in an attempt to reach an identification at the level of species.
The frequency with which pollen types were represented was determined by counting about 1 000 pollen grains in each sample (V ERGERON , 1964) . The percentage obtained for the fortnightly samples were added up in order to obtain the monthly pollen spectrum of each of the colonies studied. A note was made of the pollen types which were not counted but were seen to be present in the samples ; the notes were used when calculating and analysing the results.
Based on the data for pollen spectra, a number of ecological parameters related to the trophic niches of these bees were calculated : a) Trophic niche size : this parameter was determined both by the monthly total for pollen types found and by the percentage for each pollen types in the samples. This latter datum was >calculated using SanNrioN-wenvex's April (27) , and the smallest in February (7). Generally speaking, however, the two curves are similar, and the differences found between the values were not statistically significant (P > 0.99).
This figure also shows the number of pollen types cummon to the two colonies, and the total number of resources used by both over the whole period. It can be seen that the number of plant species common to both colonies was always less than the number of pollen types found for each colony. This number was the same as the value for colony M 2 only in February. These data indicate a difference in the food sources visited each month by colonies M, and M 2 for pollen gathering. In February, evidently, all the plant species present in the samples from M, were represented in samples from colony M,. ,.
The highest values for the food sources which were common to both colonies were found in September and December (15) There was a positive and significant correlation between niche size (H') and evenness (J'), both for colony M, (r = 0.94 ; P < 0.05) and for colony M, (r = 0.89 ; P < 0.05).
Both colonies visited resources used for nectar gathering most homogeneously in November (Fig. 12) (S YMON , 1979) . M ICHENER (1962) found that large and medium-size bees belonging to various systematic groups produced intermittent vibrating sounds when collecting pollen from certain flowers with tubular anthers, which opened up to the outside through apical pores. The bees obtained pollen through these vibrations, which produced a loud sound and made the pollen grains come out through the pores in the anthers. He also remarked that the potential for learning this method must be innate to certain groups of bees. RINO , 1982 ; M OUGA , 1984) .
Some plant species were well represented in pollen samples from both colonies but were not visited very much for nectar, such as Myroxylon balsamum and Morus nigra. The former was also found at high rates only in pollen samples from Paratrigona subnuda (MouGA, 1984) . Morus nigra was visited for pollen by both P. subnuda (M OUGA , op. cit.) and T. angustula, but it was also important for the latter species for nectar (I MPERATRIZ -FO N S ECA el al., 1984) .
The reverse was also observed : some species present in honey samples were not so highly represented in pollen samples, such as Alchornea sidaefolia and Leguminosae 1. The former species, found only once with more than 10 %, was one of the most important plant species for pollen and nectar gathering for T. angustula (I MPERATR iz-FONSECA et al., 1984) . I WAMA and M ELHEM (1979) found another species of this genus which was represented in honey samples from the same bee in the same area.
The other plant species were highly represented in both types of sample. PROCTOR and Y EO (1979) observed that pollen and nectar gathering from the same flower is common behaviour among social bees, and that generally speaking there is a special preference for flowers which provide both pollen and nectar.
The larger number of pollen types represented less than 10 % in honey samples may be related to the fact that the bees had to look for more sources of nectar before they could find one that satisfied the colony's need, whereas the amount of pollen supplied by the plant species was mostly sufficient for the colonies. Melipona marginata has colonies with relatively small populations (400 -500 individuals), and its food requirements are far smaller than those of colonies of T. spinipes, for example, which may have as many as 5 000 -180 000 bees (L INDAUER and K ERR , 1960).
It was also possible to note a difference between colonies as regards the proportion of plant species visited, especially for nectar, and there was a difference in the number of pollen types present with less than 10 % representation.
For both colonies, the number of plant species which were important for pollen gathering was the same (9), whereas the number of plant species with more than 10 % representativity used for nectar gathering was lower in colony M, (5) than M 2 (8).
Colony M, was stronger than M 2 , i.e. it had more combs, more food pots and more population. A stronger colony needs more food, and thus has to be more efficient in its search for sources which provide an adequate reward. Moreover, strong colonies usually have larger bees, which are better equipped to carry loads for the colony.
As regards the plant families most visited for foraging purposes, and those presenting the largest numbers of plant species used for foraging, it was found that although the family Leguminosae had the largest number of species, the importance of this family as a food source was far less than that of the family Myrtaceae. Of the 14 species of Leguminosae visited, Mimosa daleoides and Myroxylon balsamum were the only sources which were highly exploited by Melipona marginata.
The family Compositae, the second most represented in terms of number of species in samples, was visited only sporadically by both colonies. For C ORTOPASSI -L AURINO (1982) (R ANTA et al., 1981 ; C AMILLO , 1983 (Fig. 3 et 4) . Le (Fig. 7 et 9 ).
En ce qui concerne la taille de la niche, calculée d'après l'indice de diversité de S IIANNON -W EAVI ; R , les deux colonies ont des valeurs inférieures à tout autre espèce d'abeille de la même région et utilisent les sources visitées de la façon la moins homogène (Fig. 8 , JO, 11 ct 12).
L'été est la saison où les deux colonies présentent la plus grande similitude en termes de sources visitées pour le pollcn (Fig. 13) . Dans la mesure où les échantillons de miel sont concernés, l'automne et l'hiver sont les périodes où les deux colonies se chevauchent le plus (Fig. 14) (Abb. 14) .
